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ABSTRACT

The potential of nitroguanidine (LAIR Code Number
TP036A) to induce Sister Chromatid Exchanges (SCEs) was
assessed using Chinese Hamster Ovary (CHO) cells both with
and without exogenous metabolic activation provided by rat
liver S-9. Cells were exposed to test compound
concentrations ranging from 4 mg/ml to 0.01 mg/ml in cultures
without exogenous metabolic activation and 3.9 mg/ml to 0.01
mg/ml in cultures with exogenous metabolic activation.
Nitroguanidine did not induce a statistically significant
increase in SCEs in either the presence or absence of
exogenous metabolic activation. These results indiczte that
nitroguanidine was not an inducer of SCEs under the
conditions of this study.

Key Words: DNA Damage, Genetic Toxicology, Sister
Chromatid Exchange, Nitroguanidine
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PREFACE
TYPE REPORT: Sister Chromatid Fzxchange Assay GLP Study Report

TESTING FACILITY:
US Army Medical Research and Development Command
Letterman Army Institute of Research
Presidio of San Francisco, CA 94129-0800

SPONSOR:
US Army Medical Research and Development Command
US Army Biomedical Research and Development Laboratory
Frederick, MD 21701-5010
Project Officer: Gunda Reddy, FPhD

PROJECT/WORK UNIT/APC: #3E162720A835/180/TLBO
GLP STUDY NUMBER: 85036

STUDY DIRECTOR: MAJ Don W. Korte, Jr., PhD, MSC

PRINCIPAL INVESTIGATOR: MAJ John W. Harbell, PhD, MSC

REPORT AND DATA MANAGEMENT: A copy of the final report,
retired SOFs, study protocol,
retired stability and purity data
on the test compound, and an
aliguot of the test compound will
be retained in the LAIR Archives.

TEST SUBSTANCE: Nitroguanidine CAS # 556-88-7

INCLUSIVE STUDY DATES: 15 Jul 85 - 14 Jan 8¢

OBJECTIVE: The objective of this study was to determine the =

potential of nitroguanidine (TPO3€6A) to induce Y]
sister chromatid exchanges by using CHO cells in N
the presence and absence of exogenous metabolic <
activalion. T
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DEPARTMENT OF THE ARMY

LETTERMAN ARMY INSTITUTE OF RESEARCH
PRESIDIC OF SAN FRANCISCO, CALIFORNIA 94129-6800

ATTENTION OF

SGRD-ULZ~-QA (7@-1n) 17 June 1948
MEMORANDUM FOR RECORD
SUBJECT: GLP Compliance for GLP Study 85036

1. This is to certify that in relation to GLP Study
85036, the following inspections were made:

29 March 1985 - Protocol Review
27 August 1985 ~ Isolation and Fixation of
Metaphase Cells

2. The institute report entitled "Sister Chromatid Exchange
Assay of Nitroguanidine in Chinese Hamster Ovary Cells,”
Toxicoiogy Series 191, was auditad on 25 May 1988.
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CAROLYN M. LEWIS
Chief, Quality Assurauace
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Sister Chromatid RExchange Assay of Nitroguanidine in
q Chinese Hamster Ovary Cells--Harbell et 3l. J
)
K ,
b ]
i
%' INTRODUCTION '
; - .
ﬁ ‘\ngitroguanidineﬂéa primary component of US Army triple- A
* pase propelilantc,) |5 now Brocduced in & Government-owned
) contractor-operated ammunition plarnt.  The US Army Biomedical p
: Researcn and Development Laboratory YHSABRLL), a: part of its 3
g mission to ®valuatédthe environmental and heal:th hazards of )
g rilitary-unique propellantsegensrated by US Army murnitions .
: manufacruring facilities, 20Unducted a review oI the y
nitroguraniding datakase~and identified sianificant gaps in
the tcxlicity data fgifm he Division of Tericoicgy, LAIR, was
o tasked o$BSABRPH to-tevelopisa genetic and mamralian toxicity 1
K profile for nitroguanidine, related intermediates/by-products J
N nf its manufacture, and its environmental degradation
? procuct.a. This study evaluated the qgenet cxic 1 ocential of ]
y nitrnoguanidine by using the Sister Crhromatid ixwchange (SCE) .
Ly Assay)
:; PR x T)r»""]-); % ) . i
k) ST xchanges between sister chromatids are detected by
i - v__growing cells in the presence of bromodeoxyurigine (BrdU) K
b, TBeFaus« DNA replication is semiconservative, cells grown with N
g BrdU would contain chromosomes with substituted chromatids ¥
af~er ne rcound of replication. The presence of BrdU allows
o for dirferential staining of chromatids with the )
3 fluorescence-plus-Giemsa (I'PG) tech .ique. If DNA damage «
o occurred, then the damage corrected by post-replicative DNA h
{' repair processes would invoulve recombinational events
I (exchanges) between sister chromatids. The reccmbinational h

events are detected as a varied pattern of dark and light
staining in the chromatid scqments, The freguencies of thesoe

N SCFs are analyzed since a direc! correlation between the :
‘ number of SCEs and the amount of DNA damage is assumed. i
' L
" . . i
o Many ccmpounds can be converted into mutagenic agents by K
. enzymes assoclated with normal metabelism. Tc¢ detect these
promutagens, the SCE assay is performed both with and without
V metakolic activation. .
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chemical Proparat. on

Nitroguanidine was dissclived directly in the cell
culture medium (GEM 1717), withcut fetal povine zerum (FB3),
at a concentration of 4.4 mg/m! and was filter-sterilized.
This concentration is clese to saturation for nitroguanidine
in an agueous mecium (l). All test article dosing solutions
were prepared from this stock svlution. For the nonactivated
cultures, FBS was added to the culture medium to achieve a
final concentration of 10%. Diiutions were prepared using
GEM 1717 with 10% FBS. For cultures with metabolic
activation, two tatches of cofarctor mixture (cee below} were
rrepared.  Cne contained nitroguanidine while the otner did
not, enad nitrrocuanidine dilutions were prepared by mixing the
twe soiucions.

Poglitive Contozly

The positive contrel for cultures without metabolic
acuivation was ethyl methanesul fonate (EMS) dilated in
sterile distilied water and added to the culture to achieve a
final concentration 2f 0.320 mg/ml. The pocsitive ceontrol for
activated cultures was cyciophosphamide which was also
dissclived in sterile distilled water and added to the culture
te achieve a final concentration of 1.33 Hg/mi.

TCelle

Crnires~ Hamzter Ovary (CHO) Cells were obtained from
Dr. Sheldon Wolff, University oY California, 3an Francisco.
The CHO cells were grown in an atiroschere of 5% C0O2 at 37%1°C
in GEM 1717 with 10% FBS. The ceil cycle time was 10-12
hours Twenty-fcur hours before treatment, ¢ x 105 cells were
seeded into each 75 cm3 flask, which contained 15 ml of fresh
medium, to ensure that the ©ells were in the lcgarithmic phase
of growth when the test compouna was added. Cells were tested
arnd shown to be negative for my~oplasma (3).

Medium

HEPES buffered (10 mM) G 1717, which was used
throughout, was prerared from a2MI 1640 (Gibco® Laboratories,
Grand Island, NY) according to OP-3TX-7Z2 (2). Fxcept when
the medium was used to prepare the activation cofactor
mixture (see below), it contaired 10% (v/v) FitS when in
contact with the cells.

il Bet BRI sl Bl Sol Pl Rl A R e T ¥
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Mecazbolir ooavation System

) The merabolic activation system was composed of Aroclor-
) inccoced rato L iveor 9000 % g supernatant fraction (S-%) (Litzen
B -, Hensinaton, MDY and an NADPH-regenorating system
vorooviica e oche colactor mixture. The cofactor mixture
AR ©ONADP (2 ma/ml) and a reduced carbon source
witiate, 4.5 ma/inl) . The cofactors were digsolved
1t hout serum, and filter-sterilized. This
ster supplemented to make the complete metabolic

| et e e

o
Sttt oon o ayernem which contaired 2% FBS and 10% 8-9.  The
merapolic srtinanicon system was prepared immediately befone
] LAsell D ormal
il
e, s aTe

- Tho procedure used was a modificaticorn of the procedures
> icvaloped by Ferry and Bvans (4) and Stetka and Wolff (5).
4 The rent conpeund 3t well o as thoe positive and negative

nrrols werse cwvaluated both with and without metabolic
s it oo ustoor ctandard exposure periods (2) . In teste
Cer s oar o vitacus wetabo!l e activation, the test compound was
ot oo noGEM 1717 with 10% FBS (15 ml per fliask)
conusin aa b oud Brdll. After add:tion of the fresh medium,
: e, aned Brdl, rhe celis were arown in the dark ar

o ]

y -

s ca T os nours.  Flasks were wrapved in foll to assure
s ~ davvress.  Then colchicine was ¢aded to each flask
i T . Jhe rcultures were incubated for an additional

K .o .. rmarare the cells were harvested.
,l In tests performed with metabolic activation, the
& complene medium was removed, and 15 ml of activation mixture,
‘N Wittt oor o owitroal ties test article or positive control, was
’ ST f. the cell cultures were exposed to the test compound
] fn v oo oior omixture for 2 hours. This shorter exposure
¥ v ISR cecence of the activation mixture was used to
: pooc e e cornrvenss of cytoto-ic effects induced by the
. oot o s mnre . After the Z2-hour exposure period, the
z - S rtaining borh otlle test compound and the metabolic
“ ' el st are wanoaspirated, the cells were washed three
= ! RS CooaEM 1T, and fresh, complete GEM 1717 contalning
[ V0o Ens oy i brdU was added.  The cultures were incutated

in e i s oy 005 pours.  Coichicine was then added at a
o Conialooocroers e o of 0.4 ug/m: as described above and the

W

P
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cultures were incubated for 3n additional 2.5 hours before
the cells were harvested.

Harvest:

After 2.5 hr in colchicine, all of the cells in each
culture were harvested. At harvest, the medium, which
contained dividing cells, was removed from the culture f{lasks
and saved. Each flask was rinsed once with 10 ml of Ca™*
Mg*+ Free Hank's Balanced 35alt Solution (HBS33), and this wash
was combined with the culture medium in a 50-ml tube. Ten ml
of Ca'™ Mgttt Free HBSS (with .02% EDTA) were added to the
rinsed flasks, which were then shaken for agrroximateiy 30
min, until almost all the remaining ceils were detached.
While the flasks were shaking, the contents of each 50-ml
tube were spun down (1600 rem for S min), and &ll but 3 ml of
the supernatant above each cell pellet was discarded. Each
cell pellet was resuspended in its 3 ml of supernatant, and
these cell suspensions were transferred to preiabelled 15-ml
centrifuge tubes. Each tube was labelled with the protocol
number, date of the experiment, and the cul.ure (dose}
number. The cell suspension irom each flask was added to the
appropriate tube (thus combining all the cells from a given
flask), and the cells were centrifuged (1000 rpm for 5 min).
Most of the supernatant was aspirated, and each cell pellet
was yently resuspended in tlie remaining supernatant
{(approximately 0.2 to 0.3 ml,tube). Ten ml of hypotonic KC!
(G.075 M) were added slowly (cve: about 2 min) to each tube,
and the tubes were held at rocom temperature for approximately
2 min. The tubes were again centrifuged (100C rpm for 5
min), the supernatant aspirated, ard the cell pellet gently
resuspended in the apprecximately 0.3 ml of remaining
supernatant. Freshly prepared Carroy's fixative
(methanol:acetic acid 3:1) was then added slowly to each
tube. The first 2 ml of fizative were added while gently
mixing the resuspended cells. After a total of 8 ml had been
added, the cells were allowed to fix for at least 10 min.

The cells were again centrifuged into a pellet and the
fixation procedure was repeated. The celle were allowed to
fix overnight. 1In the morning, the cells were centrifuged
and the fixation procedure was repeated. PRefore preparing
the slides, the cells were cenrtrifuged, all but about 3.5 ml
(depending on the cell pellet cize) of supernatant was
removed, and the pellet was resuspended. Prelabelled clean
slides were wetted in cold distilled water. Up to 4 drops of
cell suspension were dropped conto each slide,

DN S R A A
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o wliddes were stained by a modificed FPG technique (D).

coveerboareps ot Hoechst 352%4 (50 pg/ml in water) were .y
Vet o each clide, and o coverslip was applied.  After 0y
St o the dark for 15 min, the coverslips were removed st
ang e slides were worhied several times in tap water and 2
allowd to dry. Several drops of Mcllvaine's burter (pH 9 ' “
wirre paaced on oerch slide, and a new coverslip was applicsd. fk
Theoe o ides were nlaced on the 5032°C warming takle under a .4
Hyocarn, The slides were eoxposed to the UV light to induce 4t
choto roaviese ot the PNA st rands (5) . The ceverslips were [ ]
recoved, and o the sliden were rinsed several times in tap O
water and dri-wi. They were stained in diiute Gilemsa stain o
¢

(“f canrr 's Glemsa plb 7.0), rinced, and atr dried; then q
ot e wat applied. A

Cearina:

rosoeah o dooe group, triplicate slides were prepared and Ry
colod, ‘e nember of first-, cecond-, and third-division
net aphases were scored (where possible, 100 meotaphases were
s=oorved).  Narmally, 40 second-division metaphases, containing
S ochirenosores, were scored for SCEs in each preparaticon. o
sone cAces, there were less than 40 second-division
merarhaces U conre or the number of SCEs per cell was
D csent by Yiagh 5o that tewer cells needed to be counted to

o,

N

Y

A

Do statiiotical significance.  In the first case, all o
aval tab e rrnhases (with 20 cnreomosomersn) were sceorea on all ?
PRI J
v Dt Ol oot Ton: W
s
Al data were collected from coded slides.  The data )
callocted dn beded slide number (coded), quality ot the olide Ny
(ar o ded) ol the number of tivct-, second-, and third vy
division met cpiiae s, For each metaphase scored, the
Policwine et were collected:  the number ot chrormosomes, O
the narber of GCHG, the vernier settings, and ' he photograph ‘sﬁ
bt o Fach met aphase scored tor SCEs was photoeqgraphed to '
aliow bocsitive Jdentification of that metaphase during ' .l:i
rescoriia, Apnroxnimately S0% 0t the scored metaphases woere A
reccor- Dby an fndepenaent soorer . After scoring of the '
cxp ey dment war o connleted, the stides were decoded and the %.
shode nmmber, the revcent.en of tirst- and secong-division .
met cohases, and SCRs per cotl woere matched to the treatmem \

o ter Larther anatysio.
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Stat istical Analysis:

Statistical evaluation of the HCE data was a4 two-s510p
process involving the use of a one-way dandlysis o1 varianoee
to compare variance within treatments (due to ccoring
differences and sample difference) with variance among
treatments (the effect of test compound) followed by a
Student-Newman-Keuls test to indicate which groups
(treatments) were different. Thus, the ANOVA was used to
indicare a difference among groups aid the Student-Newman-
Keuls test was used to indicate which specific dose or group
of deoses was different from each other or controls. The
positive and negative controls were compared by using the t-
test. The p £ 0.05 confidence limit was used for the t-test,
ANOYVA, and Student-Newman—-Keuls test.

+ 'oaluat i

Criteria for a Valid Test:

A valid SCE assay is one in which (1) testing was
performed to the maximum concentration expected to yield
sufficient second-division metaphases for analysis, the
limits of solubility, or the limits of compound availability
(a maximum of 5000 pg/ml or 0.5% for liquids), and (2) the
positive control induced a statistically significant increase
in the SCE frequency.

Interpretation of Results:

Positive: A test compound will be considered to have
elicited a positive response in the SCE assay if it induces a
statistically significant (p < 0.05) increase in the SCE
frequencies compared to the negative control rate (by the
Student-Newman-Keuls test) and the 3CE frequency exnibited a
correlated dose response.

Negative: A test compound will be considered to have
elicited a negative response in the SCE assay if the criteria
(statistical significance or dose response) for a positiv
response are not met.

ange

The actual conduct of the study differed slightly from
the SOP during the harvesting phase. Instead of shaking each
rinsed flask for 10 min with HBSS, the flasks were shaken for
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30 min. This provided sufficient time for the cells still
athering to the flask to detact

Star age Qf Ea!:! r;ljt a aEN | na -‘SQI)QV'E

A copy of rthe final report, study protecols, raw data,
retired 3CPs, ard an aliquot o1t the test compeund will be
retained in the LAIR Archives.

RESULTS

Nitroguanidine was tested over a concentration range cf
4.0 to ¢.01 mg/ml without exogenous metabolic activation and
3.9 to £.01 mg/ml with activation, Specific doses are aiven
ir Table I. Nitroguanidine dic induce scme toxicity. At the
highest dose without metabolic activation (4.0 mg/ml), 91% of
the metaphases isolated were fcund to be from first-divisicn
cells, and the total yield of metaphases was too smail for
SCE scering. The 2 mg/ml dose ‘nduced some toxicity during
the 24-hour exposure but failed to induce a significant rise
in 5CLs. None of the lower doses ¢f nitroguanidine induced
toxicitly or increases in SCEs.  The assay with metabolic
activation nsed a Z2-hour exposure perioed. In this cuse,
neither the highest dose (3.9 ne3/ml) nor the lower ones
induced any appreciable toxicity or increase in SCEs.

Nitrcguanidine was tested fer its ability to induce SCEs
in CHO cells both with and without exogenous metabolic
activation. Even at the highest doses tested, nitroguanidine
did not induce a statistically =zignificant increase in SCEs
nor was Lheic an apparent, dose- {orendent increase in SCEa.
Ty highest dose tested was dic ated by the limits of
colubility. Both positive cont.rols induced significant
increases in the SOEs. Thus, all the concditions for a valid,
nezative assay were met.

Mitroguanidine has pern reported to cause significant
chromesomal damage in Chinese hamster fibroblasts (6).
Ishidate and Odashima used a dose of 4 mg/ml for 24 hours and
found 2e% of the metaphases to have chromosomal aberrations,
principally gaps, breaks, and translocations. Our data from

T
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,‘"
Table I: NITROGUANIDINE (NG) SISTER CHKOMATID EXCHANGE

..'
%
DOSES $FDa nbP SCE +1SD  COMMENT :
WITHOUT S-9 (24-hour exposure) B |
!"
o
Neg Control 2 40 6.58  +2.86 ,,!'
It.
EMS  0.32 mg/ml 12 6  61.00  +9.74 p<0.0001 &
¢
WY,

NG 4.0 mg/ml 91 40 metaphases not scorable »
NG 2.0 mg/ml 14 40 7.28 +2.53 NS o
NG 1.0 mg/ml 3 40 7.30 +2.66 NG “
NG 0.5 mg/ml 2 40 7.20 +3.03 NS .
NG 0.1 mg/ml 1 40 6.78 +2.83 NS iR
NG 6.05 mg/ml 7 40 6.25 +2.26 NS Qi
NC 0.01 mg/ml 4 40 7.25 +2.65 NS f
RN
WITH S-9 (2-hour exposure) Pw:
e
Neg Control 1 39 9.31 +2.57 o
N

Cyclophosphamide |
1.33 pg/ml 9 20 34.5  #11.75 p<0.0001 8
M
(]
NG 3.9 mg/ml 1 39 9.03 +3.27 NS g
NG 2.0 mg/ml 1 19 6.53 +2.57 NS Al
NG 1.0 mg/ml 2 28 8.00 +3.10 NS g
NG 0.5 mg/ml 1 40 7.85 +3.31 NS A
NG 0.1 mg/ml 4 20 8.60 +3,22 NS %
NG 0.05 mg/ml 0 40 8.65 +3.32 NS N
NG 0.01 mg/ml 4 40 7.00 +2.66 NS X
o

4 $FD = percentage of metaphases in first division
P n = number of metaphases scored for SCEs

Negative contrcls and nitroguanidine groups were compared o
using ANOVA. -
Negative controls and positive controls were compared using ]
the t-test.

Abbreviations: EMS ethyl methanesulfonate, NG =

I n

nitroguanidine, SCE sister chromatid exchange, SD = Pty
standard deviation, NS = not significant (P<0.05). bl
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the SCE assay shcwed NG to be very toxic at that dcse over a
24-hour exmosure. Most of the metaphases detected were from
first-division cells, and even those that showed some
differential staining had not gone through two complete
replication cycles in the BrdU-containing medium. Ratha-,
these cells appeared to have been in $ phase when the
nitroguanidine and BrdU were added and went on to complete
this cycle. After the second $ phase, these cells contained
a mixture of thymidine, thymidine and BrdU, and BrAdC-
centaining strands so that they were not scorable for 3CEs.
Examinition of the metaphases from this dose group did nct
reveal the chromcsomal aberrations reported previously. Thus
our datia are at odds with those of Ishidate and Odashima (6)
thouch the test systems were by no means identical (e.g.
different cell lines, presence of BrdU, and different
chromosome preparation). In addition, no specific chemi~zal
purity data were provided (6).

Nitroguanidine was also found to be negative in the Ames
Salmonella/Micrcsome assay and Mouse Lymphoma TK /= Forward
Mutation assay (7). In these studies, nitroguanidine was
tested to the limits of solubility for each assay system both
with and without exogenous metabolic activation.

CONCLUSION
Nitroguanidine was not a significant inducer of SCEs

under the conditions of this assay either with or without
erxogenous metabolic activation.
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o Appendix: CHEMICAL DATA

. i
!“

Y A
f Chemical name: Nitrcaguanidine (NG) :
8 Other listed nares: Guanidine, Nitro; alpha-Nitroguaridine;

A peta-Nitroguanidine

k:

ol Chemical Abstracts Service Registry No.: 556-388-7 d
& :

LAIR Code: TPC36A

R

A Structural formula: y
)

A H,N '
p 2 >=C=N-NO

. T INT 2

H,N

» ‘
:' £ e ‘W ‘
) Molecular formula: CligNg0p

Q)

b , . h
B Molecular weight: 104.1 !
[}

v pH range of dosing suspensions: 6.7 - 7.4(1)
o Physical state: Whit« Powder !
. | | > ]
' Melting point: 232°(J) )
N fource: Hercuies Awrcspace Division

& Sunflower Ammunition Plant \
$ PeSoto, Kansas )
N .
i Lot No. SOW84KO010A001

&

- Purity: 99.2% (data sheet attached)

>

»

W R S I
Fy 1. Wheeler CR. Nitrocellnlose-Nitroguanidire Projects \
i Laboratory Notebecok #8L-12-322, p 26, Presidio of SHan : ‘
o Francisco, CA:  Lettoerman Army Institute of Resoarch

L5 2. ‘Fedorotf BT, theffield OE. FEncyclopedia of esplosives

Z and related items. Vol V. Dover, New Jersey: Picatinny 4
0 Arsenal 1975: G154.
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Appendix (cont.): CHEMICAL DATA
Analytical data: The major peaxks 1in the infrared
spectrum ol thne ccompound werd
observed at 3450, 196, 13472, 3278,
3201, lobe6, 1634, 1525, 14ud, 1314,
1151, 1045, 782 cm™t{(3) The Spectrum

obtained fc¢r the tevt compound in our
laboratory was identical to the
Sadtler standard spectrum for
nitroguanidina(4) . HPLC showed cnly
one peak (retention time 4.9 min; 3.
T
W

——

The conditiosns employed were as 9
column, Brownlee RP-18 (4.6 x 250
solvent 10% methanol/90% water, flv
0.7 ml/min; oven temperature, 5G°C;
monitcring waveicngth, 2¢5 nm.

CWS:
n)

N 3

ate

Wheeler CR. Nitrecellulose-Nitroguanidine Projects.
Laboratory Notebook #85-12-022, p. 22-2?3. Presidio ci
San Francisco, CA: Letterman Army Institute of
Research.

Sadt ler Research Laboratory, Inc. Sadtlier standard
spectra. Philadelphia: The Sadtler Research
Laboratory, Inc., 196Z2: Infra-red spectrogram #21421.

Wheeler CR. Nitrocellulcse-Nitrcguanidine Projects.
Laboratory Notebook #85-12-022, pp. 24-25. Presidio of
San Francisce, CA: Letterman Army Institute of
Research.
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Appendix (cont.): CHEMICAL DATA
‘e - NG H NI EIL s rmdOL PALE
DESCRIPTION SHEET FOR EXPLOSIVES, CHEMICALS, ETC EXEUPT.Para 7.0
CRLAR-PTUI=IGO AR 135 .15 LuF ]
0. FRUm: caTE
E:“::::';mum! Honttions Sunflower Arme A:v::.unitmn Flant Not~ber o, 1954
- and Chemical Cormand DeSoto, Kansas 56018 CATIRAL ]
Aten: DRSHC-QAD Nitroguanidirne
Rock [sland, [LL. 61299
MANUFACTURER ONRAC N,
Hercules Aerospace Division, Hercules Inc. VAAA-UN-TT7-C-L0 6 CLIS 023
SECTION A - UesCRIPIION OF 1013 i
FWOM MUMBER 4 MRUNUMBER TOTAL NO. LU TOTAU NET AMCUNT alliPTED
S0UWB4K010A001 1 - 1 25 rounds
PLALE MANUF ACTURED AMECT R AN AND AuENLMEN" ARy,
sunflower Armv Ammunition Plant MIL=R=0deydB otd. 17 July o+ad
SECTION 8 - esCRIPTION QF MATERILL
Requirement ) s
— Analvsis * !
Propercy Min. Max, ' S
T - L
Purity, % 99.0 99,20 "
Ash Content, % 0.30 0.12 R
PH Value 4.5 1.0 6.0 Ky
Acidity (as HpS0,), % 0.06 0.0 o
Total Volatiles, % 0.25 0.16 5
Sulfates (as N,504), * 0.20 0.17
lopurities, H0 Insoluble, X 0.20 .02
Particle Si{ze, microns 3.4 6.0 3.5
Color White
‘nsistency Crystulline, Free Fluwing
* Combined averages of sampling taken in accordance with MIL-%N-2049%3, Para. 4..3.2.
Dlguﬁus
) Packaging: Level C Fiber drumg per spectification DOT 21CG0
2) This lot was manufactured $ O rober 1984 ant fs f
E : ) I [ submitted o frst Article ! RERS :
with Paragraph 4.3 of MIL-N-004943, ) as rirs rticle fn compllance
3} Cuanidine Nitrate supplifcd by SKW-American loesch was used in manciacture of this lot.
. SECIQI € - CERIFICATION!
SAaMYLING CONOUCTED BY HE ABO el Ma lh @ AL WwFLES Al AL $PF L FICATION
Hercules Aerospace Division REQUIKEWMENT . AND 15 CERTIFIED TALE AND CORRECT.
TESVNGL LONLULTED BY ] T // “%/( / /
14 A
rcules Aecrospace Diviston LA'OL / ! L D o L
N Volea oA PR ton
InE AYOCE LES . RIOEO LATS ARE He KEdY AL trTty ‘V
FOR THE COwmMaNDER
— — ~
MSATR RS Y AN IR Ty N R 2 ——— N ?\\\ e
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